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(54) DNA PROBE ARRAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a probe 
array for detecting many kinds of DNAs by 
immobilizing many kinds of arbitrary DNA probes. 
SOLUTION: The probe array 4 obtained by 
arranging particles (prove particles) 1 having 
various probes 2 immobilized thereon in a constant 
order is used The probe array 4^ obtained by 
arranging the various particles 1 always in a 
constant order is made by arranging plural thin 
tubes or grooves filled with the prove particles in 
parallel to each other and subsequently individually 
injecting the particles from the thin tubes or 
grooves into another fine tube or groove. The 
many kinds of probes are thus bound to the 
particles having different diameters and enable the 
simultaneous measurement of many kinds of 
fluorescent light-labeled DNAs. Thereby, the array 
having various kinds of the DNA probes 
immobilized thereon can simply be prepared. 
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(::C:TJ4. Cy-5 (.^^^*6 5 0nm) Srffl 

v^/c) \mbmzrn-rTu-^w^-th^^\^ 

y>J- (ra-7"7b-*/U;?'-7) 4'(CziAL. 
7- y ^ 3 >' ^ D N Ai(!|S| t TQ- 7'i: <^)[igT'S 

C-r, >'W7''J^'f -fe'-v-g yt^kOSe^lDNA^TO 
-y(c^^ Itzik. -^mc^D N A^f >-7*;U5ravf#* L 
Xm^mtHithf)^. ^-Yy^iOTo-T-Ti.— T-{4, 
7"n— 7'TU-2r^1#-r'?.TD-7Tl''-*^t 7<7) 

tfi^, Sii:^3t(^i:LT{4T^-9-xi. yK 
SS;'^^* : 6 1 5 nm ) , 7}l-:t\yk^ V^'ti^T 



I- i^jm^ : 5 20 II II. ) f) , .ril.-.jfli 

^m^iZh]ilX^^7:m-Z>^m^<'i:l»^ >T iRt >... i|< 

RjEs:)DNA2r«fejfr^*L. ^mmmizw?.t^. mm 

XI— f- A' V L yt: 0 . ^- tf 7 ii )r'>HR!l* 
v\. 

[0022] mz, D NAro-yru- 

[ 0 0 2 3 } I14{4 , y Vi7 u-7'Tl -tM^.t 
arlBW-rtCX^A- > -r* D N A7n-7'ri. -im^^^> 

m^^mc'mz^<-tmimx'h?^ .. mAxu, lanc^ 
tmfHt mmt L . u — ^--Rigtiash i^ttiss 1 3 
iim^zmM L . i-^-?s.mm t mta^ 1 3 > ^11.^ 
ixra-yij^mtzrci-yTt—Mr-7^n 

mzmi^^^xm\-thTii^t~th.. i^ai^i 3{c{47t 

ill). 

[ 0 0 2 4 ] I15{4. V-^-it^y^ >-tt{cE^I L/:; 
(^S^tC&'o-C.BSgt-r S D N A7-n-7'ri'— arfflul. 
t^;S-^S<7)f5iJ2ri^-r:^5^|lt'|,^,, ll5Ti4, L— -9='- 
1 1 A» '^<7.) U— f - $r 7°n- TT V-t^Ji^y- 7 0> 

7t L , 7 ii9 -lem-lXy-f y-t y^- 2 7 

[i5t:5^-r-^(7)ffi<^fiiijgig^{4. mts^-t 

X'h7^Mm=^fjmB^^j:m^izm ^iih . 

[ 0 0 2 5 ] 06 {4, ra-7'TU-c7)T?^£-f|>^J^ 
(T-n-T'ffM.^mmWM) 3 0cD^ft2r:tffiH3jfra 

HT-ib-s. ll6{c5^'rffiB!tt'{4. ru-yru-iiiix 
7tizmmix\i^ii)^2<!mios.mLt:i^{zhmmx'^ 

ly—f-mW.lli}^^(^U—^-Mi^y-2 
SX'mfr1}\p\i^x.X t'-Ax;' XA>y 2 9 tc J: 

7'Tl---*'ir-7(7)a *>rD-r>^)^M.iiH,3j.f^ls!j3 0 
<50:^*5:^B!(SJ1-ri. „ CCDxi;T-t:>--t-^(^2<5: 

^<t^(^'^mMm^mzm\)Lnnxhh. tt^. 



3NSDOCID: <JP_41 ;243997A_J.> 



} 



9 5 f^fflli:^' , 5 -7 - 2 8 S: IHlli t^itXl — 'f-c7)}i^T 
::^|filr.1?:;l'C u -+r-.x--Jf ^- > arftr^i, v. l- -f '-//us 
St 5 f I s r n- rr - */i 7 fi^jaietc^is-f & H 

[ 0 0 2 6] mm. maT-M^D-T'rb-Srf^ffl-^- 

tiSISSOfBlsrS^-rilt'AS. ll7C^-rt5!|t-(i, Hjfe 

^-JffriWS? (;?->■'••/ M)N A* 3 

•<. DNA/ji7'0-7'(CffliS§iLTV>^.W7i-/;^^... 0 
[0027] WigjBJ I fz ct '} (C . fKi^(C«1% L^c D N 

01. 04. 05, 06, 01 0 (tvd^tl) izir. 

i^^izx ^)m^Azmiiii}^'^mx'iztiimv tx-i,^^ 

[00 28] ( n 2 ) H 1 <r>mimx'iiru- 
•/ri -^mm±^zniw.Ltzi}\ m2cr>mmmx'i,i. r 

m<r>i&^X'h^-f}K MI.ti^O . Imm.XtiO. 0 5m 

hi. 

[0029] rn-7'T^-$r 2J^7CB<J(ClES-r^:^rj£ 



(7) ' VmW-l 1 -24 3997 

-x% h t (ciD tx h^t h'&^mi z.. ifc. 

izn IX . t'-Ax .7> r-(;J; 0 2 iXfcizmfi--, 

hfc]y-'f-&mi IX, t'y 0 -nx-m-i^ 
i^mxTtmmx-miiii-imfS.b -rs ... 
[00303 immmvit. wzmi<^mm!iiL 

o-yri- -'+^1 3 4 lijm^j:2tk(^W-W.X1P.til 
fz\^. 0 . 1 in Til 5rt^'>-t /I />»'>'j: o Xii , Tffii^)¥ 
Stc{i:iSA'ixlt'^>iiT ^ , t' •/ -f-Ji 0 . 3 m m . 
m<^mo. 2 5mm. vSc7)a?*{iD. ISmmt'J)*). 

^8^^)^. Rimc^yM^iti^jz 2 mon^fjmm-ti' ui 
'J^$ < , 1 m<7M'T/)^imt^^c)':z-\-^x'h ^s>mtt 

9Mm-^ X\tO. 2 m in -CI) ^) . Stf5l^{4<l*'^>SJ'^ " 

[ 0 0 3 1 ] 08{.i. ( a ) 2<'K7tru--:rrV -i\'^>], 
y- 3 4^vM&i^7n-7 2r2i.7.t.S3ti6<7) 2;^C7n7°n 
-7TU'-*-^^-r2.?^ft3 ScO^ffiH, ( b ) |8iffi0 

xhi. 2;^7c7D-7"ru-*n-r-3 4/\iste^* 

M'v|>tU0S ( a ) . ( b ) {CS-r. ^'-i F<7)7n- 
7'ffimTH?S 3 6 Srf ijffl-r S . « 3 6 Oggp^ti^BJ;* 
A<-3 5T'lii)ilTV>^. 08 (a) (C^1-J:')(C. 
3 6 imfKlzKc^Xi:, 0 . <1 3 6 ^St^-^'-^ ^.:a5:H-tra 
-T'f^ § iSM? Is:. f*j^ L/::7'D-7'£7)ffi^(C J; 0 5e 

o-7ft*i7.)'«e^ 1 ^im^OSii. XI,m?rlzJ:'yX 

ms 6c^«v'gR«- (^*^(Kft§i;3 7 ) ^mi)^-tx 2'a 
ii(i>i,zwm^ii.x^^tirzj-mm'fi^ii. ms 

( b ) CC.T^-rir®0(:-l.^iLl. J: ^ 2ii^7c7o-7' 
TU— 3 4 izmm Ifc^MX'^^^ixl . To 

«4a?*?K$:^7^. mmmx'^ hXo i,zntimi(>tLX 

t»l>. ?S3 6(C7'D-7'WI'C7)ig(Si^2:M^-&c7)mil 

ommmxm^-^fzc'ytmm^z. ^^^y o-izt-rmt 

3. a^^^{±M3 6$:^;t-CI?I^^SfC-#^v^Ot'. 

?") i,zmtirn-7ii^ii^com-r7^y)i—rm 
i,zm^i^\ (csea^it'S. ^?'J (?») ^7)7-0-7 

v^T. Sag^tiilS 6*'^.rn-7tt§Mf4^i^>lffl-Ti 

il3 7(cf>5M$ixS.. 

[0032] ^3t^t^-ai-r.?.^;sss{4i2i6 izir^tmm 
aaSBL-c, 2<ji:7crn-7ru'-;n;t-:?'-3 4{c 
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2: . 2 vXTC^^ai^ ( c: C I) ) ffiffl L T^ttif S . t 
*j^:)/v. .-s.4A;(c|Sof^u-+f-2r 2i}:7i;:^|Sl(c^lcL-C 

[00 33] ims i'.m^M ) a-c-«i»ta? 

1^) *r??iJ§-tt^CJ:0, 7-n-7'arll5eL/i@Hi (S 

[0034] yu-y^wmM^m\mmz^^LfM 

(7n-7'g^) or#AI-.(c{j:, mST^S: 1 oo'o 

:L<f)-nmt. 7"n-7'$-3iggL 

itHHs^ffitEjl L T f1-«-? -tiT rn- 7T U'-2r ^(^ 

0 t t i ns(i, y'a—yoy0^mi^Wd)^<^£h\Z-:)iiX 

mm-:y£'>x<h, %iis:Lfero-r##Ke 

-7'5rEl,5EL/::EIft: (S^) //■SmLT-cTn-TTU- 
2r(^SJ-^S(C(±. I12(c^^i-ill 9, 11S(C3k^vS3 6 
ic. 7-n-7f+^f4T^$:tr> -b"/ h^SrfflV^Titf 

-tir^ftWcL-C. ro-TTl^-^/l^r- ( 7, 3 
4 ) it'(cKj$-tn{±'Bv mX'%h . 
[ 0 0 3 5 ] la^a. m^r^^t^hTu-T^msUi 

Ht'J) . 0 9 (cs^-trn- 7"T u -c7) |5l- 

{i. 1 <ry& 3 S*^i-:>$01?i (Hi (cs^-t 1 9 ) Srii 
-^TE?iJffliOil ( H 1 \,zw.-t 2 0 ) 1 oo'o 

-l^zW&LX^^h. nmz, Sitfi^lf)S3S3!)^^>E 

?ij.mio$fflis (US tc7s^3 6 ) ^mtL^'^ 1 oo'ojm 

sSarfflt^Tfltl&L . St©T^2r rn-TT 3 

1 9X{i3 6*>'Jl?5)c$ilS¥ffi{cSil«*V>Tt, 
f^tcj* i, ft I. 3 <5!)»tSWT-{i¥ffi{cSiE t L , 
■-&^^S3S*i!iii«^fili-C-$>|,1i(C-ri> >ISi/»ftt\ Efl 

*>. nmz^txTx3-rff)W^^v^<,toX'hm^x:t 



[ 0 0 3 c. ] ( m4 cfymMn ) ^4 cfmmimtyM- r 
nt('ymt'i-i:-vi^fitn^-^h^tts:<mv^mx'h 

wtt©. x\tHzii'yxmm-h-nmim^sth., eu 

, 7'D-7±(c}iSI$f(.fc^3tlg!iiiK«//'.'>v7)(i-§-^ 
^^hm^z. fe^$ltiH!lt^iic7)rD-7-i7) 

^m¥m^£hmm.<nm:WX'f&=f-^i^Mixi:,fkv^.. 

[0037] m4omtmX'\i. !Sf-:f^:K#DV)«3t 

Start i.<!oi4. •9-> r/i<?)S^{cfl3v>§ig3t»Biji7);Ri,^ 

[ 0 0 3 S 1 a 1 Oii, 2iX7cie?iicoro-7'7'U-S: 

comm-i:^^tm^mx'h^. mi ox-a. mmiy-tfu 

:9-z:ffi\>^t:mi^^ltz. alMC7^ -y > i^-f h4 0 
(c J: 0 . ISf^lt 5fDig<>^iorp-7'f-f 1 *J 2 

Taas^ii STo-rru— 39 tc-it^-gist l t , rn 

-7T1.-3 9^7JjiBfl^-S1^^^iijSL^^.-^*, 
Jx^tX^m^y ^ il'^ ^MlXCCD:/j^ y 1 3{CJ;D 

7'T 3 9 Tii. #f4^{4fi^' '9 -^i^^H > C t $-5113 

[0039] <'K^^X\ h—^±Mt'(^c^U—<r- 1 1 
* . IS 1 <^:>l5mz\^—i'—%(r)^^^fjti: 3 (51l£-t.& 5 

-7- 2 St. mic):fjmzm:^i-^$^2<^)ij\^izi— 
ttiO. 7'a-yrb-39{»ft^. ;^7-^l'5»i 
M«^*MS"i7 /I. - 4 2 ar;^ h'$-li:S3S^:ft*r 
7'Tb-3 9*»i^^-rS3l3t{4, CCD;^>7l3{cJ: 
COBM, 7 7"/>'i7^ h4 0<O$lJtW, CCD;;!7;<i7l 

3*>^><oft-fiR'9jiAiin». T~^!immmi5, m 

[0040] m4ir>mmmT^t. 2^.(7)mytt^coift^ 
m^^it^-txm^'Fi'mmzmmi . ^^oji^^* 
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L , ZiWyM'/tt^ K 1 . F 2i')}Sg-^r ( w 1 , vv 2 ) 
b-^'^^tf. M-^r* ( w K w 2 ) *r . ( w ] . w 2 ) = 

(0. 0. 03) , (0 0 3, 0. 5)5) , (0. 1. 
0. 9) . (0.15.0.85), (0.2,0. 
S ) . (0.25.0.75). (0.3,0.7), 

(0. 35. 0. 65) . (0. 4. 0. 6) . (0. . 
45. 0. 55) . (0.5. 0. 5) . (0. 55, 
0. 4 5) . (0. 6. 0. 4) . (0. 65. 0. 3 
5). (0.7.0.3), (0.75,0.25). 

(0. 8. 0. 2) , (0. 85. 0. 15) . (0. 
9.0.1). (0.9 5.0.05). (1.0. 

0 ) A-'^i 2 Omm.y... ~1J. 1 0 0 u mv^h 7 M niMA 
X' 1 9 S M m t Xc^) 1 5 mWMiif-c^)-^ ^ h -J'Mi^ 

m. -^If-. 2 0x1 5 = 30 OSfflcOD N Arn-7" 

r 0 0 4 1] iPj5E$iL^«7t<7)iaM^Jt*H:>iiiiT^c7)fflii 

^i^'J-r&*>", StcSftfeit (U— T) crmM:i^it^-^t 

{f . Y A G l—^r-VWmX' n S -M** Joe. T a in 
u r a ^rffl^^•C::^^'bmjt^*^'3^g^lt^•^^^t^•ti:■C^i^ 

SSSibr 1 0FSI5^(C7J-SL-C. t^I oac/DfiT^cOi^SiJA^ 

-^mx'hi. -n. RoT^^mzmmixm-zwm- 

ht. (Joe.Tamura) <r>^^-^h^t<7)m^]t<^ 

1 0 il 0 izMLX , ( J o e . R o X ) oM-^h't<r>M 
^J:t<7)l 0310. (Tamu rafcRox) oM-^h-^ 
iOift^Jtc'.) 1 0 31 0 cO-^gg-C 3 0 3ffl D £7) |sI-|4g<7.)iiSiJ 
^^^illgt^S. St. ^ftl-— t'-■ClajeT$S*&• 
:RM**5fflS^'Jffl|<>Tii^;«$rSli■r■5>i:. 15 0ffl 

<rMmm\xt7^. Hic. 1 sm^ntmrnt"?-^^ 

m^-^^XWmim:^^hb. 22 5 0S<7)DNAr 
a-T'arl^SiJ-C'^S. -«-Si=^fi^=5rl.DNA7-a-r$: 
«ffi(C^>1^LT*3 . 2 2 5 0a<7)DN ASr^giJI^aiT- 

y'u~y^\\imm^^m.mLtz^ , ±i£-c 
IMBBL/;:^?t!¥^ff.^^^glI(ii(KB) 

^•yrcfflW>S^:. ^m.Wm-'if (E®) (3^4-^ DN 
Arn-7'?¥r#.^^L/::i:4^r Sj^T'* |,iOT-. mwm 

ffiX'S' I. D N Ai?)Mi 10 0 0 omcxiizm^^z-th 



L. fzfj'^ -r FF] 1 >T t J^v i , 7n - yy.mm 1^ ft^(c)E 
C -C gthlcr&MhS-ii:?^ ^U/'X"^ ^c7)t-. S A'c?)gp^{- 
•^-:>/l7ti^7■^-7■-L' > -f-^-r Sr^'S. C i: A''-C'§ ^ 

[ 0 0 4 3 3 ^-fc . ±si<^} Joe. T a iii u r a . R <> 
x{.j:.'N--V >xyl--7- A B DtL£7)i3}{S, ••/ F 

(im o 1 e c u 1 a r p robe ^OMW: . y - 5 
{±T V > A- 7yl'-7 > TitcOiSW.X'h I 

[0044] 

impm^] Hit, mmi fcXo^zt^mizxm, 
imojri-rTi-'-ifsmz, ^mizimtizt^^ 

im ] ] *I^B)3i7).^ 1 c7)^te(5ll«DNArD-7'ri- - 
c.mi'^^m. DNArn-rrP-^rfflt^St^S^SiSr 

x$)imj^in-J7'i^— h<7.)¥ffiii. ( b ) ru-rr 
[113 1 -■^mmc^MiffmmBV,ztmi>rn-rTu- 
[141 *^BSi7x^ 1 <;:)mmnzm^ . 7 -f >i^7-o 

-yrv-t^Mt iltSnmzx^^yt^^ D N A7-D 

[05] ^mmc^M 1 cO^piltMHt^ . l'—- 
5^ >4^c{ciE?iJ L:^<i»tWc?&-:.T!f3Jfrs D N A7"n 

[06 ] *?60fl<7)^ 1 <7.mmmizmi . ro-rru- 
-£7)tfT±-r s Misii-^i* ^^ffi.tustf D N A rn-rr 

-rri/-$-<^ffl-rSll6{cS^tfilSc{cJ: O'fl'^iiS* 

[ US ] ^^BBc')* 2 co^teMt j^li- !> , (a) 2»Jt 
7'n-7T 5t:;L-^'- 3 4 7"n- 7'2r^7v-f 

[09] *l%BB<73|g3£7)||te(?lJtSHtl.. {S.!tS?gA"?> 

nmm,miZ7^tm, 

[0101 *%B3c7)^4i7)Slte(?iJfcJ^{tl> . 2»:7cE5iJ 
coya-y'TV—Trm^-^X^rmiiiizXmm^tii-r 

l-mk^. 2-DNArn-7'. 3 "7"n-7'tt*^ 

5" •••ismp. 6-ls#^<7)SA:fr 
7-ro-rTi'— s-it^teSii. 9- 

fflS^il^St^SlDNAlffifr. 10-pyX. ll-U— 
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/tiK. 1 2-7 1 :-5-C C Dyfj.A y . 1 

4-r/> ha-:?-. ] 5-Tr-.^'-?aril^S, 1 6- 

mi^M. 2 2 --rD--/Tl,-d:/t/r-37«;'5'-. 2 

3 • • -mm 2 4-^^'\^yo -^y)iy-mmr^T 

>X) . 2 6-7^/1..^'-, 2 7- -^-^ >-t>+;-- (C 
CDy-O-ty-tf--)^ 28-57-. 29-f-AX 
jJ'^VN-yy-. SO -y-a-yom^mMmt^. 3 1- 



'ffi- )t.?b.)t2r ft- iwt?i(T^ ( T h D N A -r mWaiL 
-7- ) . 3 2- -Hit^t/t i mo>k t 'tSjte-T- -y I- D 

-5rf1^-9"SfEifi. 3 4-2;X7C7T?-7TL--;h;L y 
3 6-7'o-7'fit^.&ffliitfS. 3 
7-7'D-7-W^ iSSi7ffi5'Jffl$fflvS, 3 <S - ro-7f^ 

^Kfai^-ig. 3 9-ru-rmm!L=F'i:2-d:7mmi 

tzra-yri.-^ 4 0-y> 7\ 4 ] -XyS l>3t7 
^ -7f.il- f-, 4 2"«j6:RMS'j7 -f /L .9-, 7 
0-Th'>>, 71 -h'^^^'. 
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